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In order to get an unbiased assessment the review was carried out by the other of us (J. R. W. G.), who saw most of the patients. A few of the cases were seen by other colleagues.
On these occasions, as at other visits to the clinic, it was emphasized to the patient that we wanted only the hard facts regarding the results, and that so far as pain itself was concerned, he was the only one who could give us the information. As we all know, sometimes it is impossible to establish the origin of the pain. Great care was taken to analyse the pain. In one case, an acrylic arthroplasty was performed soon after the drilling, as some pain still remained. The pain persisted after the acrylic arthroplasty and no nerve block could remove it.
Anyhow, had the pain disappeared following the drilling alone, it would not be unreasonable to give credit to the drilling for the improvement gained.
The material consists of 13 men, 17 women, with an average age of 55 years. More than 50 % of the cases have benefited from the drilling. The results seem better than the Copenhagen material, most probably because of the early ambulation.
For various reasons drilling has not been generally adopted. First of all, with roughly 50% chance of relief of pain, a small series-for example: 10 cases-may easily not show such good results; of the first six hips drilled here, only one was relieved. No doubt a number of surgeons have been discouraged when this has happened. We speak only about relief of pain: we do not promise freedom from pain; some are free, others considerably relieved. In this way, neither the patient nor the surgeon expects too much. It has been emphasized that the operation may not improve the mobility although there is a considerable increase of movement in a number of cases. Furthermore, we drill both the weightbearing areas, not ju3t the neck of femur but the acetabulum as well. The early movement and weightbearing seem to be an advantage.
It has been thought that the effects are due to an interference with the blood supply, namely re-vascularization. The fact that most patients are relieved immediately rules out this explanation. We suggest that the effect is a sort of drainage or decompression.
We have seen drill holes patent for many months and we believe that the early activity, together with weightbearing, play an important part in keeping the drill holes open.
A further report is being prepared. It is reasonable to expect better results in earlier cases, where there are few changes, but, ,on the other hand, we have seen successful drillings when X-rays have shown very severe osteoarthritic changes. We have not been able to forecast when the drilling would work on either clinical or radiological grounds, but we feel it is reasonable to offer the patient drilling as first choice, unless stiffness or faulty position indicates some other procedure. Nuffield Orthopwdic Centre, Oxford STRUCTURAL deformities of the outer third of the adult tarsal navicular are probably not so uncommon as has been generally supposed. The first case was recorded by Muller in 1927. Other papers, each reporting one or two examples, followed shortly after this (Weiss, 1929; Simons, 1930; Wilke, 1930; and Frosch, 1931) . Apart from Brailsford's (1935 Brailsford's ( , 1939 Brailsford's ( and 1948 contributions, no other references to the condition have been found in the English literature.
The present paper is based on a study of 8 patients. Two basic types of abnormality, the split outer third (3 cases) and the crushed outer third (5 cases), which have not previously been defined, are recognized ( Fig. 1) . In either case the large medial fragment may appear to be subluxated around the head of the talus. Each type may be unilateral or bilateral, and may occur in men or women. The onset of pain, which is usually mild, is in early adult or middle life. The youngest patient recorded with this abnormality was 15 years old (Muller, 1927) . The feet are flat and rather stiff: the tuberosity of the navicular is prominent. Radiographs of the split outer third type show an abnormal parallelism between the long axis of the talus and os calcis, suggesting that the talus has swung laterally towards the gap in the navicular rather than the medial fragment of the navicular subluxating around the head of the talus. Secondary osteoarthritic changes may be present to a greater or lesser degree.
As far as treatment is concerned, the symptoms associated with either abnormality have been successfully relieved by conservative means, so there has been no opportunity to examine the condition at operation. The xetiology of these deformities is not clear since very little direct evidence is available. Tomography has been used to give additional information about the nature of the changes, but it will be difficult to provide a convincing explanation until a large series of cases has been studied. There are three main possibilities to be examined.
First, the split outer third may be considered to be a congenital bipartite navicular; the bone either developing from two nuclei which remain separate, or from the migration of an accessory cuboid (Licht, 1941) . In 2 cases described by Zimmer (1938) the small lateral fragment was removed and showed normal bone with no evidence of fracture. Radiographically, the criteria for bipartition are debatable (O'Rahilly, 1953); but if the argument is to be upheld the bipartition must be explained phylogenetically on the basis of histoembryological animal investigations and the primitive tetrapod foot (Trolle, 1948) . Trolle has carried out most careful studies and concludes that the requirements for a congenital bipartite navicular are: the two parts should be situated side by side and be approximately equal in size, that together they should form a normal navicular and finally that the division is on a level with the middle of the tibial cuneiform. These conditions are not fulfilled in any of the cases on the present group or in those which have been illustrated in the literature.
Secondly, it might be suggested that these adult deformities occur as a result of a failure of revascularization and reossification of the bony nucleus after Kohler's disease, particularly when the foot has not been protected during the active phase. There is little direct evidence to support this theory: in fact it has only been possible to find one definite case which showed a deformity of the navicular in adolescence (Brailsford, 1939) . Karp (1937) , King (1935) and others have remarked on the curiously complete restoration of the bone to normal. It is particularly difficult to get a long follow-up since after ten or so years what was a relatively trivial complaint is forgotten and the response to attend hospital for review is poor. However, it has been possible to see 12 patients at an average time of thirteen years from diagnosis and they all have normal naviculars.
It seems reasonable to deduce, therefore, that these changes may be the result of injury to the adolescent or adult bone. This view is supported by Brailsford (1948) after his experience of 20 cases of the split outer third type which he calls osteochondritis of the aduLlt tarsal navicular. Transverse fractures of the navicular are well known: the bone being divided horizontally into a large dorsal and small plantar fragment, the former being dislocated upwards. However, medial subluxation with crushing of the outer third and isolated fractures of this part of the bone have been seen. In the adult deformities which have been described, there may or may not be a history of injury which may or may not be considered relevant. If a crack fracture occurs in the outer third of the bone non-union may result because of the pattern of the local arterial supply (Fig. 2) , lack of immobilization and the presence of synovial fluid on either side of the bone. It is also possible that the split could be produced by an abnormal and long-continued strain: in fact this might be a stress fracture. Certainly, the outer third of the navicular is subject to maximum forces of weight bearing (Fig. 3) and this is increased when the foot collapses into valgus.
The traumatic basis for the crushed outer third is perhaps easier to accept and an analogy Section of Ort7opcedics 967 e .~~~~~ can be drawn between it and Kienbocks disease. The detailed structure is shown in a tomograph of one case (Fig. 4) . This suggests that there may be a fracture through the crushed segment. The normal navicular has an abundant vascularization (Fig. 2) , but the outer third is the least well-supplied part, its two arteries having a relatively poor communication with the dorsal and plantar groups of central arteries. It seems likely, therefore, that the changes result from ischaemia following damage to these two small vessels. This lesion might occur outside the bone in a soft tissue injury with secondary infraction or in association with a compression type of fracture.
Summary.-(l) Two types of structural abnormality of the adult tarsal navicular are described: the split and the crushed outer third.
(2) Possible ictiological factors are discussed: it being suggested that trauma is the most likely cause of the deformities.
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